Relationships between effects of smoking, gender, and alcohol dependence on platelet monoamine oxidase-B: activity, affinity labeling, and protein measurements.
Many studies have reported apparent associations between platelet monoamine oxidase (MAO) activity and susceptibility to alcoholism and other psychiatric conditions. Alcohol-dependent individuals generally exhibit lower platelet MAO activity compared with controls, and on this basis, platelet MAO has been proposed as a potential genetic marker for predisposition to alcoholism. However, several lines of evidence also suggest that MAO activity is reduced in both the brain and platelets of smokers. Many alcohol-dependent individuals are also tobacco users, and few studies have attempted to dissociate the effect of alcohol and tobacco use on MAO activity. Platelet MAO-B activity in 629 subjects recruited as part of the WHO/ISBRA Study of State and Trait Markers of Alcohol Use and Dependence was assayed by using a high throughput fluorescence assay. Platelet MAO-B protein concentrations were measured by analysis of immunoblots probed with a polyclonal antibody selective for MAO. Quantitative measurements of affinity labeling of platelet MAO were made by using the selective MAO-B catalytic site antagonist [3H]Ro 19-6327. Multiple regression analysis revealed that subjects' gender, cigarette smoking, lifetime alcohol dependence, and recruitment site each contributed independently to the variance in platelet MAO activity levels. Female subjects had significantly higher MAO activity levels than males, whereas heavy smokers had significantly lower MAO activity levels than nonsmokers. Immunoblot measurement of platelet MAO-B protein demonstrated that females had significantly higher MAO-B protein concentrations. Platelet MAO-B protein concentrations did not differ significantly between smokers and nonsmokers but were lower in subjects with a diagnosis of lifetime alcohol dependence (DSM-IV) compared with subjects who were never alcohol dependent. Measurements of affinity labeling by [3H]Ro 19-6327 of platelet MAO correlated significantly with MAO activity levels (i.e., the lower MAO-B activity in smokers was mirrored by lower levels of [3H]Ro 19-6327 binding). In this international population, gender, cigarette smoking, lifetime history of alcohol dependence, and recruitment site were associated with lower platelet MAO activity levels. Differences in MAO activity associated with gender and lifetime alcohol dependence can be attributed largely to differences in MAO-B protein concentration, whereas those associated with smoking behavior may be the result of binding of an inhibitor contained in cigarette smoke to platelet MAO-B at catalytic site of MAO.